Tyrosine kinase potentiates NMDA receptor currents by reducing tonic zinc inhibition.
Activation of the tyrosine kinase Src potentiates NMDA-receptor currents, which is thought to be necessary for induction of hippocampal long-term potentiation. Although the carboxy(C)-terminal domain of the NR2A subunit contains potential tyrosine phosphorylation sites, the mechanisms by which Src modulates synaptic plasticity and NMDA receptor currents is not fully understood. Here we present evidence from NR1 mutants and splice variants that Src potentiates NMDA-receptor currents by reducing the tonic inhibition of receptors composed of NR1 and NR2A subunits by extracellular zinc. Using site-directed mutagenesis, we have identified three C-terminal tyrosine residues of NR2A that are required for Src's modulation of the zinc sensitivity of NMDA receptors. Our data link two modulatory sites of NMDA receptors that were previously thought to be independent.